Role for Btg1 and Btg2 in growth arrest of WEHI-231 cells through arginine methylation following membrane immunoglobulin engagement.
Engagement of membrane Ig (mIg) on WEHI-231 murine B lymphoma cells, a cell line model representative of primary immature B cells, results in growth arrest and subsequent apoptosis. Of the several dozen genes upregulated greater than two-fold by anti-IgM treatment through DNA microarray analysis, we focused on B cell translocation gene 1 (Btg1) and Btg2, member of Btg/Tob family of proteins. WEHI-231 cells were infected with the Btg1/EGFP or Btg2/EGFP retroviral vectors, and those expressing either Btg1 or Btg2 accumulated in G1 phase at significantly higher proportions than that seen for cells expressing control vector. Btg1 or Btg2 bound to protein arginine methyltransferase (PRMT) 1 via the box C region, an interaction required for anti-IgM-induced growth inhibition. The arginine methyltransferase inhibitor AdOx partially abrogated growth inhibition induced by Btg1, Btg2, or anti-IgM. The Btg1- or Btg2-induced growth inhibition was also abrogated in PRMT1-deficient cells via introduction of small interference RNA. In addition, we observed anti-IgM-induced arginine methylation of two proteins, a 28-kDa and a 36-kDa protein. Methylation, detected by a monoclonal antibody specific for asymmetric, but not symmetric methyl residues, was observed as early as 1 h-2 h after stimulation and was sustained for up to 24 h. The anti-IgM-induced p36 arginine methylation was abrogated in the PRMT1-deficient cells, suggesting that PRMT1 induces p36 methylation. Together, these results suggest that anti-IgM-induced growth inhibition is mediated via upregulation of Btg1 and Btg2, resulting in the activation of arginine methyltransferase activity and culminating in growth inhibition of WEHI-231 cells.